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1.

Introduction

The unemployment rate in Australia has risen from less than 2 per cent in the late
1960s to an average of over 8 per cent over the past fifteen years.
In this paper, we examine unemployment from an aggregate perspective and present
a framework with which to analyse how the unemployment rate could be permanently
lowered from its current level. In doing so, we also discuss the role that monetary policy
can play in assisting the adjustment to a lower unemployment rate.
A macroeconomic examination of unemployment obscures much of the rich detail
that underpins the labour market. Nevertheless, it enables us to analyse the broad trends
that have occurred over the past twenty years on both the demand and supply sides of the
labour market. In the next section we examine these trends at an aggregate level. The
aggregate unemployment rate has risen as a result of a large increase in labour supply
which has not been matched by an equivalent increase in labour demand (employment).
Most of the rise in the aggregate unemployment rate occurred in the 1970s, associated
with the increase in labour costs at that time. Since the early 1980s, the aggregate
unemployment rate has fluctuated with the economic cycle around a relatively constant
mean.
In Section 2, we also discuss estimates of the natural rate of unemployment. Similar
to the trend in the aggregate unemployment rate, the natural rate rose sharply in the mid
1970s, but has been relatively steady over the past fifteen years fluctuating between 6 and
8 per cent. The adjustment of inflation expectations has played an important role in the
movement of the aggregate unemployment rate relative to the natural rate in the 1990s.
An aggregate labour demand and supply curve are at the core of the model described
in Section 3 that provides the foundation for the analysis in the paper. These two
equations are estimated in Section 4 of the paper. The empirical analysis identifies the
effect of real wages and output on labour demand, and the impact of the business cycle
on labour supply.
The model presented in Section 3 highlights the importance of the linkage between
the level of the aggregate real wage and the unemployment rate. If the aggregate real
wage is too high, the unemployment rate will be permanently above its desired level.
Consequently, the analysis in Section 5 focuses on the size of the reduction in the
unemployment rate that can be achieved by a given reduction in the level of the real wage.
It shows that slower real wage growth of 2 per cent below trend for one year could result
in a permanent reduction in the unemployment rate of about one percentage point.
*
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The analysis in Section 5 also suggests that monetary policy can play an important role
in the transition to a lower unemployment rate. While monetary policy does not affect
the natural rate of unemployment or potential output, it can help to reduce the transition
time to the lower unemployment rate, thereby reducing the gap between the actual
unemployment rate and the natural rate. It can do so by recognising and correctly
interpreting the signs of labour market adjustment. The inflation-targeting framework is
well suited to this purpose.

2.

A Macroeconomic Overview of the Labour Market

Before presenting the theoretical framework and the empirical analysis, we first
summarise the trends in the key aggregate labour market variables over the past
forty years. Figure 1 suggests that in general, movements in the real cost of employing
labour and the cycles in aggregate demand have been associated with fluctuations in
employment and unemployment. We investigate these relationships more explicitly in
Section 4.
Since 1960, the employment to population ratio has fluctuated around a reasonably
constant mean of around 58 per cent, while the unemployment rate has risen by around

Figure 1: An Aggregate Overview of the Labour Market
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6 percentage points. This definitionally implies that the growth in labour demand has not
kept pace with the growth in labour supply, particularly over the past 25 years. The
driving force behind the increase in labour supply has been the increased participation
of females which has more than offset a slow decline in the male participation rate
(Borland and Kennedy 1998).
The rise in the participation rate need not have led to a rise in the aggregate
unemployment rate, provided there was a decline in the real wage to enable the labour
market to absorb the increased supply. This decline would not necessarily be permanent
– in a standard trade model, in the long run, the returns paid to factors of production are
invariant to the supply of those factors. However, in actuality, as is discussed in the rest
of this section, the reverse occurred, namely the real wage increased at the same time as
the increase in supply.
Increases in the unemployment rate occurred primarily in three relatively short
periods. The first of these was in the mid 1970s and was associated with a sharp rise in
labour costs. After the rapid rise in average weekly earnings in 1974 of 28 per cent, real
unit labour costs remained at historically high levels until the early 1980s. This rise in
labour costs was associated with a five percentage point fall in the employment to
population ratio and an increase in the unemployment rate of nearly 4 percentage points.1
The unemployment rate increased further around 1982 following the wage push
associated with the resources boom of the early 1980s (when average weekly earnings
rose at an annual rate of 14 per cent in the two years to June 1982) and as a result of the
1982–83 recession. The wage rise in this case was relatively short-lived, but the
unemployment rate rose by 4 percentage points and the employment to population ratio
fell by 2 percentage points. In the second half of the 1980s, during the Price and Incomes
Accords, real unit labour costs fell below their levels of the early 1970s and employment
rose steadily.2 However, despite the recovery of the employment to population ratio to
its level of the early 1970s, the unemployment rate did not fall much below 6 per cent.
This was a result of the increase in the participation rate of over 3 percentage points
between 1984 and 1990.
Finally, the unemployment rate rose again in the early 1990s following the recession
at that time. Subsequently, the employment to population ratio has recovered to around
its average level, and the unemployment rate has fallen back to its current level of around
8 per cent.
The sharp rises and the subsequent slow declines in the unemployment rate highlight
the costs of large cycles in output and the benefits of maintaining steady growth
(Macfarlane 1997). In previous work, we have shown that if the Phillips curve is
non-linear, the more stable the path of economic growth, the lower the average rate of
unemployment (Debelle and Vickery 1997). A consistent rate of economic growth close
1. At the time, there was a vigorous debate about the impact of these wage movements on employment – the
‘real wage overhang’ debate. See Chapman (1990), Gregory and Duncan (1979) and Indecs (1986) for a
summary of the debate.
2. A similar debate has occurred on the role of the Accord in the observed wage outcomes over this time.
Cockerell and Russell (1995) and Pissarides (1991) find no impact of the Accord on wages once other
influences are accounted for, whereas Chapman and Gruen (1990) and Watts and Mitchell (1990)
conclude the opposite.
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to the trend growth rate of the economy will ensure that the unemployment rate remains
close to the natural rate of unemployment through time, thereby lowering the average
unemployment rate. On the other hand, a Schumpeterian view of the world would
suggest that there are long-run benefits to economic growth from economic cycles.
Caballero and Hammour (1996), however, show that even in this case, large volatility in
economic growth is likely to be detrimental.
A standard decomposition of the aggregate unemployment rate is into its cyclical and
structural components. The structural or natural rate of unemployment is that level
associated with a constant and expected inflation rate, given the institutional structure of
the economy. Figure 2 shows some estimates of the natural rate in Australia. These
estimates are clearly quite divergent, reflecting, inter alia, the different techniques the
authors have employed and the different sample periods used in the estimation.
The time series of aggregate unemployment shown in Figure 2 suggests that the
natural rate has risen since the early 1970s, but has been relatively constant since the early
1980s. This is supported by Debelle and Vickery’s (1997) estimate of the natural rate,
which rises sharply in the mid 1970s, and the natural rate series in the TRYM model
which has a once-off level shift in 1974 of around 21/2 percentage points (Commonwealth
Treasury 1996).
The large movements in the natural rate are generally associated with large movements
in real wages: the rise in the natural rate in the mid 1970s occurred at the same time as
the large shock to the real wage. Similarly, the decline in Debelle and Vickery’s estimate
of the natural rate in the late 1980s was associated with the moderation in real wage
growth.
A number of microeconomic factors are also likely to have influenced the path of the
natural rate, including factors that affect a person’s willingness to search for a job such
as the level of unemployment benefits and the location of job opportunities. However,
it has generally proven difficult to directly relate the rise in the natural rate to specific
causes, in part because of the difficulty in estimating the natural rate itself. An indirect
guide to movements in the natural rate can be obtained by examining factors that have
caused shifts in the Beveridge curve which plots the rate of unemployment against the
level of job vacancies (Figure 3).3 The negative slope of the curve is evident, reflecting
the fact that in booms, new jobs are being created at a faster pace and there are less
unemployed people looking for jobs, while in recessions, the converse is true.
Underpinning the stocks of unemployed people and job vacancies each period are
large flows into and out of employment and unemployment. Changes in the efficiency
with which the large flows of workers are matched with vacancies shift the position of
the Beveridge curve, while over the business cycle the economy shifts along the
Beveridge curve.
Using data from 1980 onwards, we estimate the Beveridge curve for Australia in
Appendix A. We test to see whether different indicators of the efficiency of process that
matches job seekers and job vacancies have led to shifts in the Beveridge curve but find
little evidence of this. This suggests that the Beveridge curve has not shifted outwards
3. Reliable vacancies data are not available prior to 1979. However, it appears likely that the Beveridge curve
shifted outwards during the 1970s (Harper 1980).
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Figure 2: Estimates of the Natural Rate of Unemployment
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Notes: (a) The estimate of the natural rate of unemployment in Simes and Richardson (1987) depends on
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implied natural rate series based on the coefficient estimates presented in their paper.
(b) The TRYM estimate of the natural rate was supplied by Peter Downes, Commonwealth Treasury,
and is based on the methodology in Downes and Stacey (1996). This measure assumes a constant
rate of trend productivity growth which may be too low.

since the early 1980s, corroborating the evidence from Figure 2 that the natural rate has
not changed greatly over the past 15 years. Fahrer and Pease (1993) derive similar
conclusions from an analysis of the underlying flows data.
Despite the natural rate remaining relatively constant, the actual unemployment rate
has remained above the estimate of the natural rate throughout the 1990s. This may in
large part be attributed to the relatively slow decline in inflation expectations (Figure 4).
The Phillips curve framework implies that as long as inflation expectations remain above
the central bank’s inflation target, the economy will operate below potential and
unemployment will remain above the natural rate of unemployment. If inflation
expectations continue to decline as they have in the past year or two, this would imply
that the unemployment rate would converge toward the natural rate.
The influence of inflation expectations on the path of the aggregate unemployment
rate relative to the natural rate emphasises the need for the central bank to continually
ensure that its monetary policy framework is credible and transparent. The more it does
so, the faster are inflation expectations likely to fall to the inflation target and the more
likely they are to remain anchored at the target in the future.
To some extent, the differences in the estimates of the natural rate shown in Figure 2
reflect the different assumptions about inflation expectations. Crosby and Olekalns (1998)
obtain such a high estimate of the natural rate, in large part because they assume that, on
average, inflation expectations have equalled actual inflation, thereby implying that the
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Figure 3: The Beveridge Curve
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Figure 4: Inflation and Inflation Expectations
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natural rate must, on average, approximate the actual unemployment rate. In contrast,
Debelle and Vickery’s estimate reflects the fact that inflation has been consistently
below their measure of inflation expectations throughout much of the 1990s, so that
correspondingly, their estimate of the natural rate has been consistently below the actual
unemployment rate.
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The OECD (1996) estimate is derived from a wage, rather than a price, Phillips curve,
and suffers from the problem that it ignores productivity growth. A trend increase in
productivity growth, which is in part reflected in higher wages, will cause the estimate
of the natural rate to increase, despite the absence of any inflationary pressure. As there
has been an increase in average productivity growth in the 1990s, the OECD measure of
the natural rate is above most other measures.
In summary, the aggregate data suggest that there is a strong relationship between
movements in real wages and output, and trends in employment and unemployment (we
estimate these relationships in Section 4). The large shift upwards in the natural rate of
unemployment in the mid 1970s coincided with a rapid increase in labour costs.
Subsequently the natural rate has fluctuated around a higher rate of about 7 per cent. In
recent years, the actual unemployment rate has remained above estimates of the natural
rate, in large part because inflation expectations have only slowly fallen towards the
targeted inflation rate.

3.

An Aggregate Model of the Labour Market

In this section, we describe a simple framework to examine unemployment from a
macroeconomic perspective. Here we present the steady-state version of the model,
while later, in Section 5, we add some dynamics to examine the role for monetary policy
in assisting the process of labour market adjustment.
In order to address the issue of unemployment, the model requires a departure from
the standard neoclassical framework where full employment is generally automatically
attained in the long run. Rather, the model is similar to the imperfect competition model
of the labour market developed by Layard and Nickell (1986), or the insider/outsider
model of Lindbeck and Snower (1988).
Output is produced using two factors, capital (k) and labour (e),4 so that the
economy-wide production function is given by:
y s = f ( k , e)

(1)

In equilibrium, the output supplied by firms equals the output demanded. If not, there
is a change in inventory levels. However, we will ignore the role of inventories and
assume that output demanded always equals output supplied:
yd = ys = y

(2)

Output will differ from the level of potential output (y*) if either the real interest rate
(r), the instrument of monetary policy, deviates from its equilibrium value ( r ), or
through the impact of fiscal policy (fp). To focus on the role of monetary policy, we will
assume hereafter that fp=0.

y − y* = ξ (r − r ) + fp

4. Lower-case letters denote logs, upper-case letters, levels.

(3)
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Turning to the labour market, the number of unemployed people U is definitionally
equal to the labour force L less the number of those employed E, so the unemployment
rate u can be written as:

u ≡ 1− E L

(4)

The employment demand equation is derived from the cost minimisation decision of
the firm (in this case the economy):5
e = δ y − ηw + θc

(5)

where w is the real wage, c is the real user cost of capital, and η denotes the
constant-output elasticity of labour demand.6 This elasticity is the percentage change in
employment for a one percentage point change in the real wage, holding output (and the
cost of capital) constant. The total effect of a change in the real wage on employment,
however, will depend on the extent to which output also changes in response to the
change in the real wage (the ‘scale effect’). A fall in the real cost of labour results in the
substitution of labour for capital in production. In addition, the firm (economy) is able
to move to a higher level of production, thereby employing more labour and more capital.
The existence of the scale effect assumes that there are underutilised resources in the
economy. If the unemployment rate is at the frictional unemployment rate (that is,
unemployed workers are simply in transition from one employment opportunity to
another), then a reduction in the real wage would likely be reversed by the resultant
labour market pressure.
The demand for capital is similarly derived from the cost minimisation decision:
k = τ y + ψ w − λc

(6)

The labour supply curve is an aggregate of individuals’ labour supply decisions. It
depends on the real wage reflecting the labour-leisure choice, and is also assumed to
depend on the state of the economy through the encouraged worker effect: when the rate
of unemployment is lower, people are more willing to look for work as they expect the
probability of finding employment to be greater.
l = −κ u + σ w

(7)

We adopt the simple specification that wages depend on an exogenous component,
and the gap between the rate of unemployment and the natural rate of unemployment (u*)
which captures the effect of the tightness of the labour market on the level of real wages.
This is similar to the wage-setting curve in the Layard-Nickell (1986) model and can be
derived from the Shapiro-Stiglitz (1984) model of efficiency wages or the
Lindbeck-Snower (1988) model. The exogenous component may reflect the relative
bargaining power of insiders and outsiders in the labour market, or the relative
bargaining strengths of workers and firms.

w = w ′ − ζ (u − u*)

(8)

5. For a full treatment see Hamermesh (1993).
6. η is not necessarily the firm-level elasticity of labour demand because of issues of aggregation
(Hamermesh 1993, p. 64). Thus the estimates of η obtained in Section 4 below are not directly comparable
with those obtained from microeconomic studies.

The Macroeconomics of Australian Unemployment

243

Equations (5), (7) and (8) can be summarised in the following diagram.

Figure 5: Stylised Model of the Labour Market
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Employment is determined by the intersection of the labour demand curve and the
wage-setting curve. The level of unemployment is determined by the difference between
the level of employment and the size of the labour force at the equilibrium real wage.
To complete the model, we assume that the inflation rate is determined by a standard
Phillips curve:

π = π e + β (y − y*)

(9)

In equilibrium, when interest rates are at their neutral level, output is at potential (y=y*),
unemployment is at its natural rate (u=u*) and the real wage is at its exogenous long-run
level w ′ . The above equations imply the following long-run relationships:
y* ≡ f ( k *, e*)

e* = δ y * −ηw ′ + θc

l* = −κ u * +σ w ′

k * = τ y * +ψ w ′ − λc

(10)

Thus, the long-run level of employment is determined by the level of the real wage
(and the cost of capital), as is the long-run level of capital stock. This then determines the
long-run level of potential output. The long-run level of labour supply, and the natural
rate of unemployment are also determined by the exogenous long-run level of the real
wage. Monetary policy does not have any impact on either the long-run level of output
or unemployment.
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We now examine the effects of a fall in the level of the real wage, as a result of a decline
in the exogenous component w ′ . The long-run elasticity of employment with respect to
the real wage is:

−η + ψ (∂ y ∂ k )δ
∂e *
=
∂ w ′ 1 − δ (∂ y ) − τ (∂ y )
∂l
∂k

(11)

The numerator of Equation (11) has two components: the first (η) is the own-price
elasticity of labour, reflecting the direct increase in labour demand from lower wages.
The second is the product of the wage elasticity of capital (ψ), the capital elasticity of
output, and the output elasticity of employment (δ ): lower wages cause firms to
substitute labour for capital, reducing capital demand, which lowers output and
consequently reduces employment. Assuming the own price elasticity dominates the
employment effects of a lower capital stock, the numerator will be negatively signed
overall, thus lower real wages have a net positive effect on employment.
The denominator reflects the scale effect of moving to a higher level of output and is
less than one, so the total elasticity is greater than the constant-output elasticity. There
is no fall in prices as a result of the decline in the real wage because monetary policy
ensures that inflation is maintained at its targeted value.
The elasticity of the unemployment rate with respect to the real wage is:

∂u *
∂e *
1
= [σ −
][
]
∂w′
∂w′ L * + κ
E*

(12)

The first term reflects the direct effect of the change in wages on the unemployment
rate, consisting of the net effect of a change in wages on labour supply (σ) and
employment. The second term scales this by the size of the encouraged worker effect (κ).
The term E*/L*, which equals 1–u*, reflects the fact that the relationship between the
unemployment rate and employment and the labour force is in levels but the equations
determining employment and the labour force are in logs. This implies that the impact
of a real wage change on the natural rate decreases slightly with a lower natural rate.
Also, as mentioned above, there are limits to the impact of a real wage cut on the
natural rate. The frictional unemployment rate provides a lower bound for the natural
rate. Wage cuts beyond that point would be unwound by wage pressures. In an
efficiency-wage framework, firms would not be willing to cut the wage any further in
order to maintain the productivity of their workforce. In terms of the insider/outsider
model, all members of the labour force would be insiders at this point. In Figure 5, the
labour supply curve provides a boundary beyond which the wage-setting curve cannot
shift.
A primary aim of the rest of the paper is to quantify the elasticities in Equations (11)
and (12) to enable us to estimate the approximate magnitude of the reduction in the rate
of unemployment for a given reduction in the level of real wages.
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Labour Demand and Supply

In this section we estimate the equations for labour demand and supply that form the
foundation of the model in Section 3.

4.1

Labour demand

As described in Section 3, the basic form of the labour demand equation that we
estimate is derived from the cost minimisation decision of the representative firm (the
dual of the profit maximisation decision):
e = Ld (y, w, c, a)

(5′)

where Equation (5) is extended to take account of a, the level of productivity.
A labour demand curve similar to Equation (5′) can also be derived from an imperfect
competition framework, where each firm faces a downward-sloping demand curve for
their product, and sets output prices based on expectations of future aggregate prices
(Barrell, Pain and Young 1996). Layard and Nickell (1986) derive a somewhat different
labour demand equation which controls for the capital stock rather than the level of
output. Hamermesh (1993) refers to the Layard-Nickell specification as a short-run
labour demand curve in that it captures changes in the demand for labour before the
capital stock adjusts. In addition to this theoretical consideration, the problems of
measuring the capital stock lead us to adopt a specification that controls for the level of
output rather than capital.
Sargent (1978) extends the static labour demand model described in Equation (5′) by
assuming that the firm faces costs in adjusting the level of employment, resulting in a
partial-adjustment specification. Furthermore, the non-stationarity of the variables
influencing equilibrium employment suggests that an error-correction framework is the
appropriate way to model aggregate labour demand (Amano and Wirjanto 1997), and
this is the approach that we adopt.
The core variables of interest in our labour demand equation are employment, real
wages, output and the user cost of capital. We do not make an explicit distinction between
employment and labour demand in our modelling work, obviating the need to estimate
a separate equation linking these two concepts. This contrasts with the labour demand
equation in the TRYM model which measures labour demand as the sum of employment
and vacancies (Commonwealth Treasury 1996). Since our Beveridge curve regression
in Appendix A suggests that the relationship between unemployment and vacancies has
not shifted over our sample period, and given that it is difficult to translate vacancies into
an hours equivalent, we use actual employment, measured by aggregate hours worked
in the non-farm economy, as the dependent variable (hours) in the labour demand
equation.
The real wage measure (wage) is total labour costs per hour, which takes into account
payroll tax, superannuation contributions and fringe benefits tax in addition to the hourly
wage rate, deflated by the non-farm GDP deflator. Output is measured by non-farm
GDP(A) and the user cost of capital (ucc) is constructed as a weighted average of the real
cost of debt and equity. A full definition of each variable is provided in Appendix B.
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We include a linear trend to capture labour productivity. We also tried a measure of
multi-factor productivity (MFP), calculated as a weighted average of labour and capital
productivity, but found that the variable was generally insignificant and of the wrong
sign. In part this may be because MFP is affected by cyclical factors, in particular, the
level of capital utilisation. When we included both a time trend and multi-factor
productivity in the equation, the time trend was significant whereas MFP was not.
Unit root tests suggest that this set of variables are integrated of order 1, thus
warranting the use of an error-correction specification.7 Hence our initial specification
for the labour demand equation is an unrestricted fourth-order
autoregressive-distributed-lag (ADL) model expressed in error-correction form:
∆hourst = α + β 1[hourst −1 + β 2 waget −1 + β 3outputt −1 + β 4 ucct −1 + β 5t ]
+
+

3

3

3

i =1

i=0

i=0

∑ γ 1i ∆hourst − i + ∑ γ 2i ∆waget − i + ∑ γ 3i ∆outputt − i

(13)

3

∑ γ 4i ∆ucct − i + ε t
i=0

The βs on the variables in levels are the long-run coefficients while β1 is the speed of
adjustment parameter. The rest of the equation where the variables are expressed in first
differences represents the short-run dynamics.
The results obtained from estimating Equation (13) are summarised in column 1 of
Table 1. Most of the lagged dynamic terms are individually or jointly insignificant. We
use the general-to-specific estimation strategy to arrive at a more parsimonious
specification which is reported in column 2.
The user cost of capital was insignificant and had the wrong (negative) sign, so in the
third column we present our preferred specification which excludes the user cost of
capital. The exclusion of the user cost of capital also reduces the problem of autocorrelation.
Because of the potential endogeneity of the contemporaneous values of wages and
output in the labour demand equation, we estimated it using both instrumental variables
and ordinary least squares. Initially we estimated the equation using two-stage least
squares where the instruments were the exogenous variables from a system which
included an equation for output and the wage in addition to the labour demand and supply
equations. We did not estimate the output equation or the wage equation directly but only
used them to provide instruments: namely US GDP for output (Gruen and Shuetrim 1994),
and award wages and a measure of union power for wages.

7. We use the Dickey-Fuller T(ρ-1) statistic to test for the order of integration of each of the variables. Each
series was found to be I(1) based on a 5 per cent level of significance.
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Table 1: Labour Demand Results
Sample period
Estimation method

Long-run elasticities
Real wage
β2
Output

β3

User cost of capital

β4

Time trend

β5

Short-run coefficients
γ1
∆Hourst-1
∆Real waget

γ2

∆Outputt

γ3

∆User cost of capitalt γ4
Speed of adjustment β1
Cointegration test

R

2

LM(1) (p-value)
LM(4) (p-value)
Notes:

1978:Q1 –
1997:Q4

1978:Q1 –
1997:Q4

1978:Q1 –
1997:Q4

1969:Q1 –
1997:Q4

1979:Q3 –
1997:Q4

OLS

OLS

OLS

OLS

IV

(1)

(2)

(3)

(4)

(5)

-0.42
(0.10)
1.12
(0.16)
-0.03
(0.19)
-0.34
(0.15)

-0.42
(0.08)
1.10
(0.12)
-0.07
(0.16)
-0.32
(0.12)

-0.40
(0.05)
1.09
(0.09)

-0.68
(0.08)
1.19
(0.21)

-0.39
(0.05)
1.03
(0.10)

-0.33
(0.08)

-0.38
(0.16)

-0.28
(0.08)

-0.30#
[0.05]
-0.41#
[0.00]
0.24#
[0.07]
-0.47#
[0.13]

-0.21
(0.08)
-0.25
(0.06)
0.46
(0.12)
-0.16
(0.08)

-0.19
(0.08)
-0.21
(0.05)
0.45
(0.11)

-0.32
(0.07)
-0.51
(0.10)
0.10
(0.17)

-0.15
(0.10)
-0.14
(0.11)
0.25
(0.21)

-0.56
-3.63
0.59
0.24
0.32

-0.51
-6.16***
0.56
0.01
0.01

-0.54
-6.70***
0.55
0.06
0.13

-0.41
-5.74***
0.48
0.06
0.21

-0.59
-5.94***
0.01
0.01

The dependent variable is the change in aggregate hours worked. All variables in logs except the user
cost of capital. Estimation by ordinary least squares (columns 1 to 4), and instrumental variables
(column 5). Standard errors in parentheses except: # for the ADL(4) model in column 1, the reported
short-run coefficients are the sum of the short-run coefficients for each variable. The value in square
brackets is the p-value for the F-test that the short-run coefficients are jointly significant.
*, ** and *** refer to significance at the 10 per cent, 5 per cent and 1 per cent levels of significance
for the Kremers, Ericsson and Dolado (1992) test for cointegration. The LM test is the Breusch (1978)
test for first and fourth order autocorrelation.

We tested the over-identification restrictions implied by our instrument set and found
that they were rejected.8 Consequently we also estimated the equations using a smaller
instrument set, which excluded the contemporaneous values of the instruments. The
8. Using the Hausman (1983) test for over-identification, the value of the χ 2(11) test statistic was 29.54.
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results of this estimation are reported in column 5 of Table 1. A Hausman test failed to
reject the null hypothesis of exogeneity using either instrument set,9 so we focus on the
OLS estimates in the remainder of the discussion. As column 5 indicates, the results are
little changed if IV is used. Quandt and Rosen (1989) also found that endogenising output
made little difference to coefficient estimates in an aggregate labour demand curve for
the United States, and that exogeneity of output could not be rejected statistically.
We estimate the equation over two time horizons. Columns 1, 2, 3 and 5 use data from
1978:Q1 to 1997:Q4 where labour demand is measured by the aggregate hours worked
in the non-farm economy. As this series is not available before 1978, column 4 uses data
from 1969:Q1 to 1997:Q4, measuring labour demand by aggregate hours worked in the
whole economy adjusted for the share of non-farm output in total output. Hours worked
in the non-farm economy is less volatile than that in the whole economy thus accounting,
in part, for the lower explanatory power in column 4.
Our estimate of the long-run real wage elasticity of employment of -0.4 is smaller than
the previous estimates of around -0.8 (Lewis and Kirby 1988; Pissarides 1991; Russell
and Tease 1991). Our estimates lie inside the range of -0.15 to -0.75 that Hamermesh (1993)
reports in his survey of the international labour demand literature as ‘a reasonable
confidence interval’ for the real wage elasticity.
The difference between our estimates and the other Australian studies appears to be
partially due to the sample period used, and partially a result of different model
specifications.10 When we estimate the model over the longer period (column 4), we find
a significantly higher wage elasticity of -0.67. To examine how the wage elasticity has
evolved over time, we estimated rolling regressions of the labour demand equation over
fifteen-year windows. This indicates that the wage elasticity has declined (in absolute
value) since the mid 1980s but has been relatively constant over the 1990s at around -0.4.
Furthermore, Russell and Tease use real unit labour costs as their measure of labour costs.
In the appendix to their paper they report a specification that uses a measure of real wages
which yields a significantly lower wage elasticity of -0.36.
Our estimate of the long-run output elasticity is, however, consistent with previous
estimates. The output elasticity is not significantly different from one in either the shorter
or longer sample, implying that a one per cent increase in output leads to a one per cent
increase in employment. The TRYM model actually imposes a unitary elasticity rather
than estimates it.
The speed of adjustment to long-run equilibrium is generally invariant to the
specification used. The estimate of around 0.5 implies that 95 per cent of the adjustment
back towards long-run equilibrium is completed within four quarters after a shock. The
specifications in Table 1 all assume that the speed of adjustment is constant. We also
estimated a specification of the labour demand curve where the speed of adjustment
depends on the tightness of the labour market and hiring and firing costs (Burgess 1993).
However, the evidence suggested that the speed of adjustment is invariant to the state of
the business cycle.
9. The value of the χ 2(8) test statistic was 2.76.
10. The differences are not due to the measure of wages that we use. A similar long-run elasticity was obtained
using a number of different wage measures.
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In summary, our preferred specification for labour demand contains only real labour
costs, output, and a linear trend. The constant-output real wage elasticity appears to be
around -0.4, while the output elasticity is around 1.

4.2

Labour supply

The labour supply or participation rate equation can be derived from an aggregate
version of the individual’s labour/leisure choice, in which labour supply is determined
by the wage, the prices of goods in an individual’s consumption basket, and non-wage
income. An individual will supply labour, provided that the payoff from accepting
employment exceeds their reservation wage.
We measure the consumption wage (cwage) using after-tax average weekly earnings
deflated by the consumer price index, and also include in the specification the real level
of unemployment benefits (ben) which is likely to have a major influence on the
reservation wage.
In the basic labour supply model, the real consumption wage represents the payoff for
the individual supplying labour to the market. However, if there is uncertainty about the
prospects of obtaining employment, the probability of finding work will also affect the
payoff. Consequently, the participation rate tends to be pro-cyclical as a result of this
‘discouraged/encouraged’ worker effect.
On the other hand, viewing the labour supply decision from the household level, a
major component of an individual’s non-wage income is the income of their spouse. If
their spouse loses their job as the economy enters a downturn, an individual may enter
the labour force to offset the decline in household income. This ‘added’ worker effect
will dampen the discouraged worker effect. However, Bradbury (1995) finds little
evidence for a significant added worker effect using Australian Department of Social
Security data.
A review of early Australian models of aggregate labour supply is provided in Dunlop,
Healy and McMahon (1984). They find that in many of the studies surveyed, key
parameter estimates were unstable over time, and that the model specifications used were
not linked closely enough to economic theory. Since that time, much of the macroeconomic
research on labour force participation has focused on separating trend and cyclical
influences on labour supply (Dixon 1996; Dowrick 1988; Gregory 1991), rather than
modelling labour supply decisions in terms of behavioural variables.
Most of the relevant existing literature on participation rates uses the employment to
population ratio to capture the discouraged worker effect (e.g. Dowrick 1988; Elmeskov
and Pichelmann 1993; Pissarides 1991; Stacey and Downes 1995). However, there is a
definitional link between the employment to population ratio and the participation rate:
Labour Force/Population = Employed/Population + Unemployed/Population
Any divergence between the two occurs only because of changes in the unemployment
rate. Consequently, the direction of causality between the two variables is unclear.
Elmeskov and Pichelman suggest that the main linkage runs from employment to
participation, although they acknowledge that the causality is most probably bi-directional.
If an exogenous increase in labour supply increases employment by putting downward
pressure on wages, then the employment to population variable is rendered endogenous
in a participation rate equation.
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The critical factor in the labour supply decision is the expected probability of finding
employment. Therefore we measure the discouraged worker effect using the vacancy
rate (vac), or the vacancy rate relative to the pool of unemployed (vacu).
We estimate separate equations for male and female participation rates, reflecting
their divergent behaviour over the sample period. The lower participation rates of women
and the higher proportion of women in part-time employment has historically been
indicative of a more marginal attachment to the labour force. Thus, we might expect their
participation to be more sensitive to the discouraged worker effect. For married women
with children, child care costs may also influence their labour supply decision, so we
include the ratio of child care costs to female average weekly earnings (child) in the
female participation rate equation. We also test for the impact of housing loan affordability
(home) on female labour supply as suggested by Connolly and Spence (1996).
A major change which has influenced the supply decision of both genders over the
sample period has been the increase in school retention rates and the increased
participation in tertiary education. We control for this effect using the proportion of men
and women in full-time education (edu).
However, some part of the trends in male and female participation may reflect changes
in social preferences which we are unable to model directly, so we also include a time
trend in both specifications. Thus our general specification for the participation rate
equation for each gender is given by:
∆prt = φ1[ prt −1 + φ 2 vact −1 + φ3cwaget −1 + φ 4 bent −1 + φ 5childt −1
+φ 6 edut −1+ φ 7 homet −1 + φ8t ] + δ1∆prt −1 +
+

1

i=0

i=0

∑ δ 2i ∆vact − i
i=0

∑ δ 3i ∆cwaget − i + ∑ δ 4i ∆bent − i + ∑ δ 5i ∆childt − i
i=0

+

1

1

(14)

1

1

1

i=0

i=0

∑ δ 6i ∆edut − i + ∑ δ 7i ∆homet − i + a + ε t

The expression in the square brackets describes the long-run relationship, with φ1 the
speed of adjustment parameter while the short-run dynamics are described in the rest of
the equation.11
The model is estimated using quarterly data from 1979:Q3 to 1997:Q4. As in the
labour demand equation, we initially used instrumental variables estimation to allow for
the possibility of endogeneity of the vacancy rate and the wage. However, again a
Hausman test failed to reject the hypothesis of exogeneity,12 so in Table 2, we report the
results from estimating the equation using ordinary least squares. The lagged dynamic
terms were insignificant so the first column for each gender reports the results with only
contemporaneous dynamic terms.

11. The male and female participation rates, and each of the right-hand side variables, were found to be I(1)
at the 5 per cent level of significance, based on the Dickey-Fuller T(ρ-1) test.
12. The value of the Hausman χ 2(9) test statistic was 1.88 for the male participation rate equation, and
χ 2(9) = 2.73 for the female participation rate equation.
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Table 2: Labour Supply Results
Male participation rate

Long-run elasticities
Vacancy rate
φ2
Vacancy rate/
unemployment rate

φ2

Real wage

φ3

Education

φ6

Time trend

φ8

Short-run coefficients
∆Vacanciest
δ2

(1)

(2)

0.54
(0.79)

1.48
(0.68)

δ3

∆Educationt

δ6

Speed of adjustment φ1
Cointegration test

R

2

LM(1) (p-value)
LM(4) (p-value)
Notes:

(4)

(5)

4.45
(2.65)

6.22
(1.84)

9.04
(2.80)
-3.80
(2.80)
-0.74
(0.28)
-6.00
(0.43)

-0.57
(0.30)
-5.90
(0.50)

-1.05
(0.39)

-0.83
(0.36)

∆Vacancy rate/
unemployment ratet δ2
∆Real wagest

(3)

Female participation rate

-0.49
(0.25)
-5.72
(0.43)

28.87
(6.18)
-6.84
(8.85)
2.89
(0.97)
10.21
(2.67)

3.40
(0.88)
8.62
(2.24)

-0.61
(0.55)

-0.51
(0.49)

-3.87
(1.99)
-0.41
(0.92)
-0.17
(0.28)
-0.29
-3.93*
0.22
0.70
0.57

(6)

2.95
(0.61)
10.60
(1.55)

-0.98
(2.78)
-0.40
(1.33)
0.11
(0.49)

-0.25
-3.83**
0.23
0.77
0.59

-0.30
-4.52***
0.25
0.87
0.47

-0.17
-3.19
0.22
0.37
0.07

-0.15
-3.47
0.25
0.50
0.05

-0.19
-3.99**
0.23
0.33
0.09

The dependent variable is the change in the male participation rate (columns 1 to 3) or the female
participation rate (columns 4 to 6). Standard errors in parentheses. Estimation by ordinary least
squares. *, ** and *** refer to significance at the 10 per cent, 5 per cent and 1 per cent levels of
significance for the Kremers, Ericsson and Dolado (1992) test for cointegration. The LM test is the
Breusch (1978) test for first and fourth order autocorrelation.

We found that the cost of child care and the real unemployment benefit were
insignificant in both the male and female participation rate equations. In contrast to
Connolly and Spence (1996), we found that home loan affordability was not an important
influence on the labour force participation decisions of women, although it had the
expected sign: increased home loan affordability causes women to leave the labour force.
One possible explanation for our result is that greater home loan affordability mainly
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results in families purchasing more expensive homes, rather than reducing their repayment
burdens.
For both genders, wages were found to be statistically insignificant, and were also
negatively signed, suggesting that the income effect of a change in wages at least offsets
the substitution effect. Lewis and Kirby (1988) find a significant positive real wage
elasticity, although inferences based on their standard errors must be qualified, since they
estimate an equation in levels with trending variables. Furthermore, their labour supply
equation has a fundamentally different specification to ours, since their dependent
variable is the quantity of labour supplied, but they do not control for the size of the
working-age population. In contrast, since our dependent variable is the participation
rate, we in effect impose linear homogeneity between population size and the level of
labour supply.
Our results are consistent with the large international body of microeconomic
research on labour supply, which generally finds only a weak, and often tenuous,
relationship between wages and hours of labour supplied,13 and it is also consistent with
the aggregate participation rate equation in Pissarides (1991). Therefore in the remaining
columns, we exclude wages from the specification.
The evidence for a cointegrating relationship is weaker than in the labour demand
equation, where the null of no cointegration was clearly rejected.14 The speed of
adjustment towards equilibrium is relatively slow: for the specifications in columns 2 and
5, 25 per cent and 15 per cent respectively of the gap between actual and equilibrium
labour force participation is closed each quarter.
The results suggest that the encouraged worker effect is an important influence on
labour force participation and the economic magnitude is quite large. We also find that
the size of the encouraged worker effect is much larger for women than for men,
confirming the view of Gregory, McMahon and Whittingham (1985) that many
non-participating females represent a latent stock of labour supply that would enter the
labour force in the presence of favourable labour market conditions. Between 1991 and
1997, the vacancy rate increased by approximately 0.6 (from 0.3 per cent to 0.9 per cent);
based on the models in columns 2 and 5, an increase of this magnitude would raise the
female participation rate by 3.7 percentage points, and the male participation rate by
0.9 percentage points. The results are broadly similar whether we use either vacancies
or the ratio of vacancies to unemployment to measure the encouraged worker effect.
Participation in full-time education also appears to have an influence on labour force
participation. In the male participation rate model (column 2), education is negatively
signed (although not significant), reflecting the fact that for men, education is a substitute

13. Killingsworth (1983), and the papers by Pencavel (1986) and Killingsworth and Heckman (1986) in the
Handbook of Labor Economics, provide a broad survey of this literature. Taken as a whole, this body of
work suggests that the wage elasticity of labour supply is negligible for men, and is perhaps slightly
positive for women. The small body of Australian research on female labour supply has, however,
generally found quite high positive real wage elasticities. This literature is surveyed in Kenyon and
Wooden (1995).
14. While for males the null hypothesis of no cointegration is rejected, for females, the test statistic lies in the
‘unclear region’, between the normal and Dickey-Fuller critical values.
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for time which would otherwise have been spent in the labour market.15 In the female
model, however, the coefficient on education is positively signed and significant. One
explanation of this finding is that education is correlated with unobservable demographic
change variables which are driving the persistent upward trend in the female participation
rate. Another explanation is that in contrast to males, education provides an opportunity
for females to gain skills which will allow them to gain employment.
The time trend variable is highly significant in both the male and female participation
rate equations, suggesting that demographic and attitudinal changes, which we were
unable to capture explicitly within our modelling framework, have been an important
influence on the observed changes in participation rates.
In conclusion, our preferred specification for labour supply includes the encouraged
worker effect (measured by the vacancy rate), participation in education and a time trend.

5.

Reducing Unemployment

In this section, we use the model presented in Section 3, and the parameters of the
model estimated in Section 4 to provide some benchmark estimates for the size of the
reduction in the level of real wages needed to achieve a permanent reduction in the rate
of unemployment. That is, we quantify the expression for the elasticity of unemployment
with respect to the real wage derived in Equation (12). We also examine the adjustment
of the economy to the lower unemployment rate, and the role that monetary policy can
play in that adjustment.
The model is somewhat stylised but it highlights the main relationships involved.
Later in the section, we compare the results obtained with those from two more fully
specified macroeconomic models of the Australian economy.
We assume that initially the economy is in equilibrium at the current natural rate of
unemployment determined by the equilibrium real wage, itself a function of the existing
set of labour market institutions. The research reported in Section 2 suggests that the
natural rate is currently likely to be somewhere between 7 and 7.5 per cent. Over time,
the unemployment rate should gradually fall to this level without any change in the
exogenous component of the real wage or labour market institutions.
The basic core of the model consists of the labour demand and labour supply
equations. The parameters in the labour demand curve are taken from column 3 of
Table 1, where the real wage elasticity is -0.4 and the output elasticity is 1.09. For the
purposes of the simulation we assume that productivity remains constant. Equivalently,
output and productivity could grow at a constant rate with no net effect on employment.
We make two different assumptions about the process for output. Firstly, we assume
that output is invariant to changes in employment; that is, the scale effect is one. This is
likely to provide a lower bound on the impact of the wage change. Quandt and
Rosen (1989) however, provide evidence that the scale effect is one in the United States.
Secondly, we assume that output increases proportionately to labour’s share of
income, 0.58. That is, a one percentage point increase in employment leads to a
15. While people still participate in the labour force while in the education, the participation rate is lower than
that for the rest of the population.
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0.58 percentage point increase in output, which amplifies the own price elasticity of
employment by 2.4 (=1/(1-0.58)). That is, the scale effect is 2.4. This is similar to the
long-run response of output relative to employment in the TRYM model in response to
a permanent decline in the natural rate.16
We use the participation rate equations for males and females in columns 2 and 5 in
Table 2.17 These are weighted together to give an aggregate participation rate equation
by the share of males and females in the working-age population as at December 1997
(0.49 and 0.51 respectively). We assume that the participation rate in education remains
constant at its December 1997 level. We also assume that there are no further trend
changes in participation rates. To the extent that the aggregate participation rate is still
rising through time, the necessary decline in the real wage to achieve a particular
unemployment rate would be larger.
The encouraged worker effect is measured using the vacancy rate, so to relate this to
movements in the unemployment rate, we use the Beveridge curve estimated in
Appendix A. The employment demand curve is estimated in terms of hours while the
Beveridge curve and participation rate equations are estimated in terms of people. To
map one into the other, we assume that average hours worked remain at their level of end
1997.
Starting from an unemployment rate of 7.5 per cent, we consider the impact of a
reduction in the real wage of two percentage points. The reduction is achieved by a
decline in the exogenous component in the wage equation. The exact mechanism by
which this could be achieved is beyond the scope of this paper, but could include reforms
that permanently changed the balance between insiders and outsiders in wage-setting. It
does not imply that only real wages at the lower end of the wage distribution are reduced,
but rather that the average real wage in the economy is lowered. Furthermore, given an
inflation target of 2 to 3 per cent, this implies that nominal wages do not have to fall to
achieve the cut in real wages. Thus issues of nominal wage rigidity can be ignored.
We analyse the sensitivity of these results to different assumptions about the model
parameters, including in particular, the effect of monetary policy on the outcomes. First
of all, we assume that monetary policy holds the real interest rate at its neutral value
throughout. Given this assumption, Figure 6 shows the impact on unemployment,
employment and male and female participation rates of the two percentage point
reduction in the real wage when the scale effect is 1. Figure 7 shows the results when the
scale effect is 2.4.
When the scale effect is 1, there is a fall in the natural rate of unemployment of
0.41 percentage points. The adjustment of unemployment to the new lower natural rate
is rapid, given the absence of much dynamics in the labour demand and supply equations.
The different patterns of adjustment of the male and female participation rates reflect the
different sizes of the encouraged worker effects, and the different speed-of-adjustment
parameters. Employment adjusts by a greater proportion (0.8 per cent) than the fall in
16. See Commonwealth Treasury (1996), pp. 34–37. There it is assumed that monetary policy does not
accommodate the increase in real activity but rather lets the price level fall.
17. We ignore the dynamic terms in the two labour supply equations which tended to generate some instability
in the simulations. This only affects the adjustment process, not the final result.
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Figure 6: Wage Reduction with Exogenous Output
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unemployment, because the encouraged worker effect dampens the impact on
unemployment of the fall in the real wage: every extra 1 per cent of employment induces
a 0.3 percentage point increase in the participation rate, so that the net impact on
unemployment is only 0.5 percentage points.
When we allow for the scale effect, the 2 per cent decline in the real wage leads to a
fall in the natural rate of unemployment of 1.1 percentage points, and a 2.2 per cent rise
in employment. The adjustment to equilibrium is somewhat slower than the previous
scenario, reflecting the fact that the scale effect operates with a lag through the
error-correction mechanism in the employment equation. Nevertheless, much of the fall
in unemployment is complete within a year of the fall in the wage.
Thus far, we have assumed that monetary policy has maintained a neutral stance
throughout the adjustment process. We now examine the role that monetary policy can
play in assisting the adjustment to the lower unemployment rate.
We assume that monetary policy affects output with a one quarter lag. In reality, the
lags of monetary policy are longer than this (Gruen, Romalis and Chandra 1997), but we
have adopted this assumption to simplify the argument. Monetary policy is determined
optimally in a forward-looking manner to minimise deviations of output from potential
and inflation from its targeted value:
U=−

∞

∑ [( yt − yt* )2 + b(π t − π *)2 ]
t =1

(15)
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Figure 7: Wage Reduction with Endogenous Output
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Monetary policy cannot affect the long-run level of the natural rate or potential output.
Attempts to stimulate the economy above potential will only result in inflation. However,
it minimises both the duration and the size of divergences of output from potential, and
hence unemployment from the natural rate.
Inflation is determined by a Phillips curve (Equation (9)) where the coefficient β on
the output gap is 0.1. For simplicity, inflation expectations are assumed to remain
constant at the targeted inflation rate,18 implying that the deviation of inflation from
target is directly proportional to the output gap. Given this, the monetary policy rule
implies that real interest rates are adjusted in proportion to the expected output gap.
The above exercise assumes that the central bank realises the decline in the real wage
is permanent and understands the full extent of its impact, which may not be very
realistic. If the central bank can only infer the structural change in the economy from
observed variables, it might initially perceive the rise in output shown in Figure 7 as being
inflationary and will act to counteract it. Over time, inflation will, in fact, fall as a
consequence of the output gap that has thereby been generated. So only gradually would
the central bank be able to realise that output is rising only in line with potential, and is
not, in fact, inflationary. The inflation-targeting framework ensures that the economy
eventually returns to potential as the central bank reacts to the resultant disinflation, but
18. This implies that expectations are not rational. Adding a process for inflation expectations would only
serve to further complicate the dynamics.
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in the interim, unemployment will be higher than otherwise. If instead of an inflation
target, the central bank targets the output gap, the inflation rate will continue to fall, but
the central bank will still attempt to counteract the inflationary impulse of the perceived
positive output gap. We illustrate this point in Figure 8.
We assume that the central bank only gradually learns about the increase in potential,
*
as a result of the structural change in the labour market. Let yCBt
be the central bank’s
*
estimate of potential output at time t, and y At be the actual level of potential output.
Assume that the central bank adjusts its estimate of potential output in the following
manner:
*
*
*
yCBt
= (1 − ω ) yCBt
−1 + ω y At

(16)

This is equivalent to the central bank placing some weight on the wage change being
temporary and some weight on it being permanent.
Figure 8 shows the paths of output and unemployment for ω = 0.1, 0.3 and 1.

Figure 8: Wage Reduction and Monetary Policy
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When ω = 1, the central bank immediately realises the wage change is permanent.
Interest rates are set so that output rises to its new long-run level within one quarter: an
output gap persists only as long as the lag in the effect of monetary policy. Unemployment
does not immediately attain its long-run value, given the dynamics of the participation
rate, but the gap between the natural rate and the actual rate of unemployment is less than
that of neutral policy. Thus, monetary policy can increase the speed with which the
unemployment rate falls to the new natural rate during the adjustment phase provided it
recognises that the wage change is permanent.
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In practice, it will be difficult for the central bank firstly to identify the change, and
secondly to ascertain whether it is permanent or not. We now take account of this fact.
When ω is set equal to 0.1, the central bank believes that the chance that the wage change
is permanent is quite small. When the central bank sees stronger output growth, it
believes that output has risen above potential and acts to counteract that with higher
interest rates, although this is mitigated to some extent by the fact that inflation is falling
below its targeted level because, in reality, output is below potential. Unemployment
clearly takes a longer time to reach the lower steady state level. The gap between the
actual unemployment rate and the natural rate of unemployment is greater than 0.1
percentage points for over three years. In the intermediate case when ω = 0.3, the
unemployment rate still falls more slowly than if the central bank believed the wage
change was permanent immediately.
Above we have assumed that the real wage has fallen but the central bank believes it
is temporary. If on the other hand, the central bank believes that the wage change is
permanent when in fact it is temporary, it will believe that the level of potential output
has risen (when in fact it has not) and will therefore loosen policy. This will lead to a rise
in inflation, which will need to be counteracted by a period of unemployment above the
natural rate.
There are clearly problems of possible misinterpretation in both directions. In
practice, it is extremely difficult to identify whether such developments in the labour
market are temporary or permanent, particularly in a period of ongoing structural change.
Nevertheless, the results suggest that the central bank can enhance the adjustment
process by constantly monitoring and assessing the economy in light of new evidence
about developments in the labour market. An inflation target can assist this process
because the focus on the inflation rate will alert the central bank to the possibility of
structural change when the inflation rate persistently undershoots its forecast value.
Thus far, we have ignored the effect of changes in the capital stock as a result of the
change in the real wage, and the induced increase in employment. The fall in the real
wage will cause firms to substitute labour for capital. However, the scale effect will
induce more investment and an expansion of the capital stock. This process is difficult
to quantify in the framework used here, however, the Murphy and TRYM models
explicitly address this issue (Commonwealth Treasury 1996; Murphy 1992). Both
models have a direct link between the natural rate and the real wage, and have a labour
market structure very similar to the one used here. In terms of the model in Section 3, the
primary difference is that these models incorporate a direct feedback from the capital
stock to the real wage in the medium to long term.
Brooker (1993) examines the effect of a cut in the real wage in both models and finds
that the fall in the real wage initially results in a decline in the capital stock as firms
substitute towards labour. However, in the longer term the reduction in the real wage
increases the expected return on capital and hence leads to an increase in investment,
which in turn leads to a further increase in employment. This process is eventually
curtailed by a feedback mechanism from the increased employment to a higher real
wage. In the long run, the real wage can even rise above its initial value, but the initial
decline is still necessary to stimulate the adjustment. There is still the need for a
permanent shift in labour market institutions. The new long-run equilibrium with the
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higher real wage and capital stock is not compatible with the initial institutional
framework.
The two models tend to generate a slightly higher increase in employment as a result
of a decline in the real wage than that presented here, because of the long-run increase
in the capital stock. The TRYM model also finds that the lower unemployment rate
decreases the amount of unemployment benefits paid. This then permits the government
to reduce the tax rate resulting in a rise in after-tax wages which can offset the initial
decrease (Stacey and Downes 1995).
In light of these caveats, we examine the sensitivity of the results to different
parameter values. Table 3 shows the effect on the long-run change in the unemployment
rate as a result of the 2 per cent reduction in the real wage, of varying the real wage
elasticity parameter, and the scale effect parameter. We allow the wage elasticity to be
as high as -0.8 consistent with that in other Australian studies of labour demand (see
Section 4.1). We let the scale effect take the values of 1 (consistent with the US evidence),
2.4 (corresponding to labour’s share of income of 0.58) and an intermediate value of 1.33.
The table shows that doubling the wage elasticity leads to around twice as large an impact
on the unemployment rate. As the scale effect increases, the decline in unemployment
is larger, although not proportionately so.

Table 3: Sensitivity Analysis
Change in the equilibrium unemployment rate in response to a
2 per cent fall in the level of the real wage; percentage points
Wage elasticity

-0.40
-0.68
-0.80

Scale effect
1

1.33

2.4

-0.41
-0.68
-0.80

-0.56
-0.92
-1.07

-1.07
-1.71
-1.97

Finally, we use the model to examine the impact of the 1970s increase in the real wage
on the natural rate. The natural rate in 1973 before the large increase in wages was around
4.4 per cent. From 1973 to 1975, real unit labour costs increased by 6.1 per cent. In the
framework we have estimated here, this would lead to an increase in the natural rate of
just under 3 percentage points to around 7.3 per cent. This is of a similar order of
magnitude to the shift in the natural rate in the TRYM model in the mid 1970s.
The increase in labour supply in the 1970s required a transitory decline in the real
wage to enable the necessary investment to occur so that the additional labour could be
employed. In fact, the reverse occurred and the real wage rose. This rise is likely to have
discouraged investment and led to a sub-optimal level of the capital stock, the effects of
which have persisted, so that, despite the real wage falling to the levels of the early 1970s,
the unemployment rate has remained well above those levels. A larger capital stock
would have allowed more labour to be employed at the existing real wage, by increasing
the productivity of the workforce.
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Conclusion

The primary conclusion of this paper is that the average level of real wages can have
a significant impact on the long-run level of unemployment in the economy. The paper
has suggested that slower growth in real wages of 2 per cent for a year could lead to a
permanent reduction in the unemployment rate of around 1 percentage point. The final
decrease in the unemployment rate may indeed be even larger if there is a long-run
increase in investment and the capital stock as a result of the fall in wage growth.
Estimates of the long-run or natural rate of unemployment suggest that it rose sharply
in the 1970s associated with the rapid rise in labour costs at the time but has since
fluctuated between 6 and 7.5 per cent. Our estimates imply that the wage rise in the 1970s
may have increased the natural rate by around 3 percentage points.
Results from our labour demand equation confirm the findings of previous studies that
the elasticity of employment with respect to output is close to unity. Our estimate for the
wage elasticity of employment of -0.4 is lower than empirical work from the 1980s, but
is consistent with a range of international evidence and the estimates reported in Dungey
and Pitchford (1998) in this volume. We find clear evidence that labour supply is
sensitive to the state of the labour market – the ‘encouraged worker effect’. The size of
this effect is much larger for women than for men. We also find that labour supply is
relatively invariant to real wages.
Monetary policy does not have any impact on the natural rate but can seek to ensure
that the unemployment rate remains as close as possible to the natural rate by avoiding,
as far as possible, sharp swings in the business cycle. Maintaining a relatively constant
rate of economic growth can reduce the average unemployment rate, although the natural
rate provides a lower bound. Inflation expectations also play a critical role. The fact that
the unemployment rate has been above the natural rate for most of the 1990s, is in part
due to the slow adjustment of inflation expectations to the lower inflation rate.
Monetary policy can also play a role in the transition process to a lower unemployment
rate in the event of structural change in the labour market. In practice, it is extremely
difficult to identify whether developments in the labour market are temporary or
permanent. However, forward-looking monetary policy that is cognisant of the structural
change going on in the economy can reduce the amount of excess unemployment during
the adjustment phase. An inflation-targeting framework for monetary policy is beneficial
in this regard by ensuring that monetary policy is forward-looking and because
developments in the labour market are a crucial component of the outlook for inflation.
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Appendix A: The Beveridge Curve
In this Appendix, we estimate a Beveridge curve for Australia and examine whether
changes in the efficiency with which workers are matched with the vacant jobs have
caused the curve to shift over time, in order to indirectly assess whether those factors are
likely to have caused the natural rate to rise over time.
We measure changes in the efficiency of the matching function by: an index of
sectoral dispersion to capture mismatch between skills supplied and demanded
(Lilien 1982); the standard deviation of state unemployment rates to measure geographic
mismatch; the share of young people in the labour force, as they tend to have a greater
proclivity to move from job to job to find one that suits; and the real level of the
unemployment benefit which may affect search intensity.
We estimate the curve using an error-correction specification over the period
1979:Q3–1997:Q4. We find that none of the above characteristics of the efficiency of the
labour market are statistically significant. Furthermore, a time trend to capture any
ongoing shift in the curve caused by other factors was also insignificant, indicating that
the Beveridge curve has not shifted over the period. However, Figure 2 suggests that most
of the rise in the natural rate may have occurred in the mid 1970s, which predates the
sample period employed here (Harper 1980).
In Table A1, we report our estimate of the Beveridge curve which we use in Section 5.
The results confirm the negative relationship between unemployment u and vacancies v
suggested by Figure 3.

Table A1: Estimate of the Beveridge Curve
∆ut = 0.16 − 0.20 ∆vt + 0.27 ∆ut −1 − 0.09(ut −1 − 0.79vt −1 )
(0.05) (0.04)
2

R = 0.65
Notes:

(0.10)

LM(1) p-value = 0.21

LM(4) p-value = 0.38

The Kremers, Ericsson and Dolado (1992) test for cointegration has a test statistic of -3.06, which
lies in the indeterminate region between the normal and Dickey-Fuller distributions. Standard errors
are in parentheses.
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Appendix B: Data Sources
Data

Source

Unemployment rate
Employment to population ratio

ABS cat. no. 6203.0, Table 1.
Ratio of total employment to civilian population aged 15
and over. ABS cat. no. 6203.0, Table 1.
Nominal 10-year bond yield, deflated by yield on a
10-year capital indexed bond (Reserve Bank Bulletin
Table F.2).
Median inflation expectations. Melbourne Institute
Survey of Consumer Inflationary Expectations, Melbourne
University.
Australian Treasury, http://www.treasury.gov.au.
Australian Treasury, http://www.treasury.gov.au.
ABS cat. no. 6401.0, Table 10.
Nominal index of child care costs (ABS cat. no. 6401.0,
Table 6), deflated by the CPI (ABS cat. no. 6401.0, Table 1).
ABS cat. no. 5206.0, Table 1, deflated by the final
consumption deflator (ABS cat. no. 6401.0, Table 1).
ABS cat. no. 5206.0, Table 54.
Weighted average cost of capital, based on the
tax-adjusted cost of debt, derived from the business
indicator rate (RBA Bulletin, Table F.3) and the real cost
of equity, calculated using a Gordon dividend growth model.
Non-farm index. ABS cat. no. 5234.0, Appendix 1.
Datastream, USGDP…D.
ABS cat. no. 6312.0, Table 1, deflated by the CPI.
(ABS cat. no. 6401.0, Table 1).
ABS cat. no. 6323.0, Table 3.
Male (female) average weekly earnings per hour
worked multiplied by (1 – implied personal tax rate). Real
AWE is from ABS cat. no. 6302.0, Table 2, deflated by the
CPI (ABS cat. no. 6401.0, Table 1). Average hours worked
by gender is from ABS cat. no. 6203.0, Table 17. The
implied personal tax rate is calculated as the ratio of net
tax paid by individuals (NIF database) to wages, salaries
and supplements (ABS cat. no. 5206.0, Table 22).
Nominal unemployment benefit for a single adult deflated
by the CPI (ABS cat. no. 6401.0, Table 1).
ABS cat. no. 6354.0, Table 1.
Ratio of average household disposable income to initial
payment on average sized owner-occupier home loan.
Proportion of 15–24 year olds participating in full-time
education (ABS cat. no. 6227.0). Interpolated to give a
quarterly time series.

Inflation expectations based on
indexed bond yields
Melbourne Institute inflation
expectations
Real labour costs per hour worked
Real unit labour costs
Underlying consumer price index
Real child care costs
Average weekly earnings
Non-farm GDP(A)
Real user cost of capital

Total factor productivity
US GNP
Award wages
Union coverage
Male (female) real consumption
wage

Real unemployment benefits
Vacancy rate
Home loan affordability
Male (female) participation in
full-time education
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